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No. of
CHEMISTRY MAJOR 101-1: Basic Chemistry - 1 (Theory) Classes

Module 1 % Bohr's theory for hydrogen atom (;hnble mathematical 3
treatment), atomic spectra of hydrogen and Bohr's model
Sommerfeld's model, wave mechanics- de Broglie equation

*,
L

.
X

Module 2 Heisenberg’s uncertainty principle and its significance, 3
Schrodinger’s wave equation, significance of y and y2
quantum numbers and their significance, Pauli's exclusion

principle, Hund's rule, Term symbols

*,

)
e

o,
°e

Module 3 Modem IUPAC periodic table, effective nuclear charge, 3
screening effects and penetration ; .
Classification of elements on the basis of electronic

configuration: general characteristics of s-,p-, d- and f-block

elements

k)
0‘0

Module 4 <+ Atomic and ionic radii,ionization potential, electron affinity, 3
and electronegativity((Pauling’s, Mulliken’s and Allred
Rochow’s scales)secondary ;

< periodicity, relativistic Effect, inert pair effect

Module 5 *+ Acid-Base concept- Arrhenius concept, theory of solvent 3
system (in H20, NHs, SO2and HF); Bronsted-Lowry’s concept,

«» Lewis concept, group characteristics of Lewis acids, solvent
levelling and differentiating effects, thermodynamic acidity
parameters, Drago-Wayland equation, superacids, gas phase
acidity and proton affinity

w

Module 6 % HSAB principle, acid-base equilibria in aqueous solution
(proton transfer equilibria in water), pH, buffer, acid-base
neutralisation curves, indicator, choice of indicators,

N S

Deptt. of Chemistry
Chandidas Mahavidyalaya
Khujutipara, Birbhum

@ Scanned with OKEN Scanner



*
S

»  Concept of mmnu -acids and bases, effect of structure,

Module 7

substituent and solvent on acidity and basicity, proton sponge,
gas-phase acidity and basicity

& Electron displacement phenomena and physical properties:

inductive effect, field effect, hyperconjugation, mesomeric
effect, resonance energy,

<+ bond polarization and bond polarizability, electromeric effect,

steric effect, steric inhibition of resonance, influence of
hybridization on bond properties

Module 8

.0

* bond dissociation energy (BDE) and bond energy, bond

-

distances. bond angles, concept of bond angle strain (Baeyer’s
strain theory), melting point/botiling point

< stabilities of 1someric hydrocarbons in terms of heat of

hydrogenation, heat of combustion calculation of formal
charges and double bond equivalent (DBE)

Module 9

)

< Reactive intermediates: carbocations (carbenium and carbonium

ions), carbanions, carbon radicals, carbenes, benzynes and
nitrenes, generation and stability, structure using orbital picture
and electrophilic/nucleophilic behaviour of the reactive
intermediates

Module 10

®,

*+ Concept of aromaticity: Hiickel’s rules for aromaticity, [10]-

annulene, antiaromaticity and homoaromaticity, non-aromatic
molecules,

< Frost diagram, elementary idea about a and B, measurement of

delocalization energies in terms of B for buta-1,3-diene,
cyclobutadiene, hexa-1,3,5-triene and benzen

Module 11

<+ Ideal and real gases: Deviation of gases from ideal behaviour,

compressibility factor, Boyle temperature, Andrew's and
Amagat's plots, van der Waals equation and its features, its
derivation and application in explaining real gas behav10ur
Dieterici equation of state,

Module 12

¢ existence of critical state, critical constants in terms of van der

Waals constants, law of corresponding states, virial equation of
state, van der Waals equation expressed in virial form and
significance of second virial coefficient, intermolecular forces

Module 13

< Rate law, order and molecularity: Introduction of rate law,

extent of reaction, rate constants, order, forms of rate equations
of first-, second- and n-th order reactions, pseudo first-order
reactions

Module 14

% Determination of order of a reaction by half-life and differential

method, opposing reactions, consecutive reactions and parallel
reactions

7

% Arrhenius equation, energy of activation, rate-determining step

and steady-state approximation

Module 15

% Zeroth and 1st law of Thermodynamics: intensive and extensive

variables, state and path functions, isolated, closed and open
systems, zeroth law of thermodynamics,concept of heat q, work
wand internal energy U, statement of first law, enthalpy H,

w
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relation between heat capacities, ealculations of g, w, U and H
~ for reversible, irveversible and free expansion of gases B
Module 16 < lhcnnmlwnmlty standard states, heats of reaction, cnllmlpy of | 5
formation of molecules and ions and enthalpy of combustion
and its applications, laws of thermochemistry, bond energy,
bond dissociation energy and resonance cnergy from
thermochemical data, Kirchhoff’s equations

CHEMISTRY MAJOR 101-1: Basic Chemistry - 1 (Practical)

Module 1 & Separation, purification and melting point determination 12
Module 2 < Determination of boiling point 6
Module 3 &+ Identification of a pure organic compound by chemical test 12

CHEMISTRY MINOR 102-1: General Chemistry-I (Theory)

-
0.0

Bohr's theory for hydrogen atom (simple mathematical 3
treatment), atomic spectra of hydrogen and Bohr's model,
Sommerfeld's model

quantum numbers and their sxgmﬁcance Pauli's exclusion 3
principle, Hund's rule, electronic configuration of many-
electron atoms, Aufbau principle and its limitations

Module 1

(/7
.‘

Module 2

»,

Module 3 % Classification of elements on the basis of electronic 3
configuration: general characteristics of s-, p-, d- and f-block
elements, positions of hydrogen and noble gases
Module 4 % atomic and ionic radii, ionization potential, electron affinity 3
and electronegativity,periodic and group-wise variation of
above properties in respect of s- and p- block elements -
Module 5 % Bronsted-Lowry concept, conjugate acids and bases, relative 3
strengths of acids and bases, effects of substituent and solvent,
differentiating and levelling solvents,Lewis acid-base concept
Module 6 % classification of Lewis acids and bases, Lux-Flood concept and 4
solvent system concept, hard and soft acids and bases (HSAB
concept),
< applications of HSAB process,acidity and basicity of common
organic compounds

Module 7 % Functional group approach for the following compounds to be 4
studied in context of their preparations, properties, structures
and reactions

/7

% Alkanes (up to 5 carbons): preparation- catalytic
hydrogenation, Wurtz reaction, Kolbe’s synthesis using
Grignard reagent, Reaction mechanism for free radical
substitution, halogenation

Alkenes (up to 5 carbons): preparation- elimination reactions, 3

%,
°o

Module 8
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| Module 10

l
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dehydration of alcohols and dehydrohalogenntion of alkyl

{ormation of metal acetylides

2|

halides, ciy alkenes (partial catalytic hydrogenation) and trans
alkenes (Birch reduction), reactions- cis-addition

Alkynes (up to 5 carbons):prepacation- acetylene from CaC2) 4
and conversion mto higher alkynes; hy dehinlogenation of tetra
halides and dehydrohalogenation of vicinal dihalides,

Concept of pressure and temperature, Devintion of gases from 3
idcal behaviour, compressibility factor, Boyle fempernture,
Andrew’s and Amagat’s plots, van der Waaly equation and ity
features, derivation and application in explaining real gas
behaviour,

| Module 11

i

existence of critical statc, critical constants in terms of van der 2
Waals constants, law of corresponding states

Viscosity of gases and effect of temperature and pressure on
coefficient of viscosity

| Module 12

Intensive and extensive properties state and path functions, 4
isolated, closed and open systems, zeroth law of
thermodynamics,concept of heat, work, internal energy and
statement of first law; enthalpy, H, relation between heat
capacities, calculations of q, w, U and H for reversible,
irreversible and free expansion of gases

Module 13

g

-
*

Standard states, heat of reaction, enthalpy of formation of 3
molecules and ions, enthalpy of combustion and its
applications, laws of thermochemistry, bond energy, bond
dissociation energy and resonance energy from
thermochemical data, Kirchoff’s equation and effect of
pressure on enthalpy

Module 14

®,
0.0

Introduction of rate law, order and molecularity, extent of 4
reaction, rate constants, rates of first-, second- and n-th order
reactions and their integrated forms (with derivation), pseudo
first order reactions, determination of order of a reaction- half-
life and differential method, opposing reactions, consecutive
reactions and parallel reactions

CHEMISTRY MINOR 102-1: General Chemistry-1 (Practical)

Module 1

Determination of boiling point 12

Module 2

Identification of a pure organic compound by chemical test 18

MULTIDISCIPLINARY 103-I: Chemistry for Household Importance (Theory)

Module 1

Food chemistry: Food additive, food flavor, adulterant, 8
preservative, artificial sweeteners
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< Drugs and pharmaceuticals: Structure and function, j 8
antipyretic and analgesic drugs — aspirin, paracetamol,

ibuprofen | ;
Ji & Viamms Vitammn Cand B12 2 |
i Module 4 f & Antibiotics: Pentcilhn, sulphaguanidine, chloramphenicol | 4
% Module § , & Glass and ceramics Definition and manufacture of glasses, 6
( | optical and colour glasses i
E Module 6 & Surface Chemistry. Soaps and detergents ; 2
Module 7 & Chenustry of fuels' Conventional and non-conventional 15 (

| energy sources,

| & Classification of fuels, calonfic values of fuels like

i kerosene, coal, coal gas.

< petrol. liquefied petroleum gas, octane number, biogas

' SKILL ENHANCEMENT COURSE 105-I : Drugs and pharmaceuticals {Theory)

|
' Modale1 | < Drug discovery, design and development synthesis of the 10 ;
i . representative drugs of the following classes: analgesics ,
! ? agents |
; | _ - f
| Module 2 j < antipyretic agents, anii-inflammatory agents, | 12
| 1 ¥
| Module3 | < cenfral nervous system agents ‘ 3
'Module4 | % cardiovascular (glyceryl trinitrate), antilaprosy 12

K (dapsone), HIV-AIDS related drugs

CHEMISTRY MAJOR 201-I: Basic Chemistry - II (Theory)

W)

 Modaule 1 % Ionic bond: general characteristics, types of ions, size effects.
radius ratio rule and its application and limitations, packing of
ions in crystals Born-Landé equation with derivation and
importance, Kapustinskii expression for lattice energy,
Madelung constant, Born-Haber cycle and its application,
solvation energy, solubility energetics of dissolution process.
Covalent bond: polarizing power and polarizability, ionic
potential, Fazan’s rules,Lewis structures, formal charge,
Valence Bond Theory- hydrogen molecule (Heitler-London
approach), directional character of covalent bonds,
hybridizations, equivalent and nonequivalent hybrid orbitals,
Bent’s rule, dipole moments, VSEPR theory

*,
Qe
)

Module 2

]

Module3 *» Balancing of redox reactions: ion-electron method, elementary
idea on standard redox potentials- Nemnst equation (without
derivation), influence of complex formation, precipitation and

|5~
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Module 6

Moduled

Module§

7777 @ Relative and absolute configuration: D/L and R/S descriptors,

pH, formal pbtcniihl 8

& Redox titrations: feasibility, redox potential at the éi;ﬁ}\;él”éb?:a )
point, redox indicators, redox potential diagram (Latimer and
Prost diagrams) of common elements and their applications
Disproportionation and comproportionation reactions

& Bonding geometries and representation of carbon compounds:
tetraliedral nature of carbon and concept of asymmetry:
Fischer. sawhorse, flying-wedge and Newman projection
formulae and their inter translations

erythro/threo and meso nomenclature of compounds, syn/anti
nomenclatures for aldols, E/Z descriptors- C=C, conjugated
diene. triene, C=N and N=N systems, combination of R/S- and
E/Z-isomerisms Optical activity compounds: optical rotation,
specific rotation and molar rotation, racemic compounds,
racemisation

Module 7

% Free energy profiles: one-, two- and three-step reactions, 4
catalyzed reactionselectrophilic and nucleophilic catalysis,
kinetic control and thermodynamic control of reactions,
isotope effect- primary and secondary kinetic isotopic effect

Module 8

< Tautomerism: prototropy (keto-enol, amido-imidol, nitroso- A
oximino, diazo-amino and enamine-imine systems) and ring-
chain tautomerism, composition of the equilibrium in different
systems (simple carbonyl; 1,2- and 1,3-dicarbonyl systems,
phenols and related systems), factors affecting keto-enol
tautomerism,

Module 9

% Nucleophilic substitution reactions: substitution at sp3 centre- 3
mechanisms (with evidence), relative rates, stereochemical
features, Sn1, SNz, Sn2', Sni' (allylic rearrangement) and Swi,
effects of solvent, substrate structure, leaving group and
nucleophiles

Module 10

% Elimination reactions: E1, E2, EicB and Ei (pyrolytic syn 3
eliminations), formation of alkenes and alkynes, mechanisms
(with evidence), reactivity, regioselectivity
(Saytzeff/Hofmann) and stereoselectivity,

Module 11

< Concept of pressure and temperature; collision of gas 2
molecules, collision diameter, collision number and mean free
path, frequency of binary collisions (similar and different
molecules), wall collision and rate of effusion

Module 12

w

% Maxwell’s distribution of speed and energy: Nature of
distribution of velocities, Maxwell's distribution of speeds in
one, two and three dimensions, kinetic energy distribution in
one, two and three dimensions, calculations of average, root
mean square and most probable values
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